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The ancient ruins on the Rachi, the hill which overlooks the Isthmian sanctuary, reveal that the occupants had developed a small industry devoted to textile making.
In studying the material of this site I have come to realize that the vats could not have been wine presses, as was first conjectured.2 Other remains of the Rachi were equally puzzling. This observation created some confusion: there seemed no adequate explanation of most of the remains on this hill.
A general survey of the ruins as they appeared in the course of their excavation and study is as follows. Scattered all over the excavated area of the hill are cisterns clearly intended for storing water. They occur in large numbers and in a variety of shapes and sizes. All are cut in rock and well cemented. There is also a well with steps and a side channel, cut in solid rock to a depth of 45 m. at least. The ambitious scale of these works suggests that the need for water on the Rachi was great. It looks as if most of the stored water of the cisterns was intended to be used in non-domestic activities.
Apart from these cisterns, the most peculiar remains on the Rachi are four small establishments, each consisting of a shallow rectangular tank, well cemented, and two circular vats (pl. 79; pl. 8o, fig.  I ). These vats, also well cemented, are side-by-side at one end of the tank. The bottom of the tank slopes slightly towards the vats. In one case the tank communicates with one of the two vats through a small channel; in another case a bath establishment forms part of the same unit. Small, more or less rectangular cisterns were found close to these tanks. These, too, are cut in the rock, but are not for storing water; the term "container" has been applied to them conventionally. The d6bris of ashes, found either in the fill or in the area near Iby, gives the only clue to their function. In certain cases these "containers" seem to ibe supplemented by large jars.
The fill of these remains contained an amazing quantity of loom-weights, mostly of Corinthian manufacture, which would indicate that the purpose of the peculiar works on the Rachi was closely associated with weaving. Apart from the loomweights and the ordinary vases, mostly fragmentary, the fill of the Rachi contained a large number of pieces of 'big terracotta roof tiles, also mostly fragmentary, a number of pieces of marble tiles, jugs, amphora fragments (including stamped handles), lamps, a few coins, several mill-stones and grinders, cooking pots, a few vessels of peculiar shape, and a number of pierced stones.
The !big terracotta and marble tiles cannot belong to the roofs of the poorly constructed small houses on the hill. These tiles, some of which definitely antedate the settlement on the Rachi, seem to have been carried there when no longer used in their original buildings at Isthmia. They do not seem, however, to have been used as building material on the Rachi, at least in the majority o'f cases.3 It seems, therefore, as if they were used independently of one another, as implements of some kind.
Among the other conspicuous features of the hill are several staircases cut in the rock, some of which preserve several steps; one has a broad ramp. The hill seems to have been approached by these stair-11 feel grateful to Professor Oscar Broneer for his kind permission to study the ancient ruins of the Rachi, as well as for reading, correcting, and discussing aspects of this paper with me. To Sir John Beazley I feel grateful for his generous help in matters of bibliography and for his criticism. To Professor W. F. Albright I am indebted for permission to illustrate pl. 8o, fig. 2 The ancient ruins at Debir present the following similarities to the ruins of the Rachi: I) their fill contained large quantities of loom-weights; 2) they comprised several installations (pl. 8o, fig. 2 ) which recall the tanks with vats of the Rachi; 3) near the vats the excavators found jars containing remains of a material which looked "like gray ashes"; 4) near the dye-works a large numtber of pierced stones were found.
The installations with vats at Debir exhibit the following scheme. There is a rectangular area, one end of which is occupied by two vats. This area and the vats were immediately recognized by Professor Albright and his native workmen as ancient dye-works.
Professor Albright was able to illustrate how the dye-works at Debir operated in antiquity on the analogy of a modern dye-works at Hebron:" slaked lime is first put into the two vats and is left to stand for two days. Decomposed potash is then added (these two materials help to fix the color). On the third day a small amount of dye is put into one of these vats, and twice as much of the same dye into the second vat. Then the yarn (or cloth) is given two 'baths: first in the first vat, then in the second vat. In order to obtain a better hue more baths are recommended. The pierced stones found at Debir are explained tby the excavators as pressing weights; but no great stress is laid by them on this explanation. Indeed it leaves one point unexplained: why they were pierced? Similar stones were found on the Rachi. Apart from the hole, they are too small to be used for this purpose.
The dye-works of Debir and their modern counterparts at Hebron help us to understand the function of the installations on the Rachi. The two vats of the tanks on this hill seem to Ibe basins where woollen yarn (or linen, perhaps) was dyed. The yarn was first soaked in alkaline water' or in a kind of detergent.7 This process may have taken place on the platform, or in a jar. In one case it may have been done on a separate platform: a platform without vats was found next to a platform with two vats (pl. 79). Then the yarn was given successive baths in the two vats. When it was dyed, it was evidently laid on the platform again. Big tiles may have subsequently been laid on it to press the dye out for re-use. In one case the dye seems to have been collected into one of the two vats through a small channel. The dyed yarn was then rinsed and dried. The view that the settlement on the Rachi was devoted to dyeing as well as to 'weaving offers the clue to the ambitious scale of the water-works. For dyeing much water is needed. The presence of bathtubs on the Rachi suggests that the occupants gave themselves a thorough and comfortable cleaning after work, a privilege working classes have attained in 'highly developed modern countries.
Apart from dyeing, the settlement may also have been devoted to fulling (Kv6dELv). In Greek and Roman times basins, rrXvvot or labra, were used for treading cloth. Instances of such operations have been found at Pompeii,8 Chedworth,9 and elsewhere.
The settlement on the Rachi dates from ca. 360 to ca. 240 B.c. The settlement at Debir dates from the seventh century B.c. That immersion was practiced in seventh century Palestine and in Hellenistic Greece is not surprising, since this method is still used today in the Near East, and the native workmen were able to recognize immediately the installations at Debir as dye-works.
There are certain differences, however, between the dye-vats on the Rachi and those at Debir. On the Rachi the vats are cut out of the hillside, at the lower end of a sloping tank. These vats are open on top, have a narrow rim, and can be differentiated: vats communicating 'with the tank by means of a channel-evidently used mainly for expensive dyes, and vats not communicating with the tank--suitable mainly for inexpensive dyes. At Debir the vats are built of stone, are not connected with any tank, have a rather narrow mouth, and a broad, flat, rim. This rim has a circular channel provided with a hole in the bottom.
According to Professor Albright, the vats at Debir were used for expensive dyes, mainly purple. They seem to correspond to some extent to those vats on the Rachi which were connected with the tank by means of a channel: the circular channel with the hole in the ibottom may have been used, as Professor Albright rightly suggested, for the splashed dye. It may also have been used, however, for the dye which was pressed out of the newly dyed yarn when this yarn was placed on the flat rim of the vat. At Isthmia, as well as at Tell Mor, a stream flows nearby. The dye-works, however, including a number of cisterns and a well, were constructed on a hill. The reason is dbvious: dyeing implies drying. Whether from the Saronic gulf or the Corinthian, the Greek mainland or the Peloponnesos, the Rachi is always exposed to winds, mild, strong, or even violent. These winds provided a quick service for drying dyed yarns.
The dye-vats on the Rachi show that immersion was the main operation for dyeing in ancient Greece. We know from ancient literature that the dyes used were: the kermes (K6KKO9), the madder (EpvOpo'8avov), the seaweed (O4VKog), the woad (Io-'ari), the saffron (KpdKOT), the black oak-ap- can still be dug in large quantities on the north and south slopes.
Hermione was known for her exquisite purple dye, Corinth was known for the exquisite and exotic colors of her purple garments.4 Isthmia lies at a short distance from Corinth, the ancient reference to Corinthian garments may therefore be applied to garments manufactured on the Rachi.
Often the ancient references emphasize the shades of purple dye: black or dark blue, and red. We have references both in classic and oriental literature. A tablet from Ras-Shamra mentions quantities of wool dyed blackupurple and red-violet.15 The Assyrians used the term takiltu for violetablue and the term argamannu for crimson-red (Fasti of Sargon II, 142). * We read of these colors in Biblical literature, too. In II Chron. 2:27 "purple crimson and blue fabrics" are mentioned; and a skilled dyer is praised. It has already tbeen suggested that the Cretans and the Mycenaeans introduced these fabrics to the Near East; and that the Phoenicians became subsequently most skilled in dyeing them." The streets of Tyre were well-known for a bad smell coming from the purple shops, but the city largely owed its prosperity to this industry.8
The art of obtaining the two main colors, and various hues between them, was a carefully kept secret of the ancient dyers. There seem to ,be two main types of purple mollusks: I) the purple mollusk ( . 82, fig. 14) .
2) Various cooking pots. We have: (a) shallow cooking pots (pl. 82, figs. 9-o0). They may be thought of as ancient capsae; evaporation of various solutions may thave 'been obtained from them. (b) deep cooking pots (pl. 82, figs. 1I-13) used for various purposes. Some are provided with strainer spouts (pl. 82, fig. ii ). In these a liquid was probably prepared (from cooking some organic dye material-for instance, ground oak-apples may have been cooked there, the liquid then strained, the solid bits left inside).
3) Millstones. They were used for grinding various materials used in the process of dyeing. According to Professor Broneer, the peculiar vessel of the Rachi is probably a baby's toilet of unique shape. There seems to be something in this view, too. Urine helps to dissolve acid dyes. It was used by ancient dyers as a detergent, and also to get proper dye-hues. Urine mixed with lime provides ammonia. Ammonia is a strong detergent, also a fixative, and in distant parts of Greece urine (of a baby) is still used as a detergent and a fixative.
Some of the "containers," i.e. the cisterns near the dye-vats, were found full of a material which looked like gray ashes. We have already seen that a similar material was found near the dye-vats at Debir. The ancient dyers probably used fuller's ashes. According to the ancient sources, natron was used26 either as fixative or detergent. Scholars have pointed out the false identification of the ancient natron (sodium caibonate NA2CO3) with nitre (sodium nitrate (NaNO8).27 Egypt seems to have possessed several centers of sodium carbonate in antiquity, and these centers were monopolized by the state in Ptolemaic times.28 Whether the Greek dyers employed Egyptian sodium carbonate is doubtful. Sodium carbonate, however, could be obtained from other sources, for instance efflorescences. Sodium carbonate could also be obtained from the combustion of plants. The ashes of these plants contain alkali, and alkali acts lboth as a degreaser and as a fixative. In one of the "containers" of the Rachi calcined stones were found. Like ashes, lime may have played a role in the process of dyeing. To suggest, however, that ancient lime survived through the centuries in this "container" may be quite misleading.
It is not surprising that dye-works were combined with weaving-works. Ancient sources speak of such instances. The subject will be treated in detail in the final publication of the site.
One naturally thinks of the Rachi works as a temple industry where the sacred garments of the gods and goddesses, as well as those of the priests and priestesses, could be manufactured. The settlement on the Rachi, however, is only partly preserved. The dye-and weaving-works seem to have occupied a much larger area. The lasting impression is that the industry on this hill was on a large scale. It is possible that a guild of dyers was given a lease, perhaps by the sanctuary. We do not know what caused the end of this flourishing industry, and the site seems to have been abandoned rather than destroyed. The few calcined stones found in one "container" cannot be taken as evidence of a violent catastrophe; neither can the presence of ashes (fuller's ashes). There are several possibilities which may explain the end of the industry: a disagreement between temple officials and the heads of the guild as to rental and other taxes; a decision of the tempie officials to beautify the area by removing the dye-works from the hill; a decree !monopolizing the dyeing industry in the district; the establishment of a rival center somewhere else in the neighborhood; the introduction of indigo (8VCK0vy XpW&)La) from the East, and the construction of vats built to Tbe heated.29 
